Objectives: Conventional approaches to quality of life (QoL) measurement rely heavily on verbal, language-based communication. They require respondents to have significant cognitive and verbal ability, making them potentially unsuitable for people with severe mental health problems. To facilitate an alternative approach to QoL assessment, the current study aims to develop an alternative, visual representation of QoL for people with severe mental health problems.
2016), is now a major theme in QoL research. As a result of these efforts, our ability to measure QoL accurately and reliably has improved greatly.
Conventional methodologies for the conceptualisation and measurement of QoL depend heavily on verbal communication and the ability of respondents to process complex written or oral information and to express themselves verbally. The majority of self-report QoL measurement scales require respondents to answer a number of questions or statements by selecting one of several Likert options. Examples of frequently used scales utilising this format include the Medical Outcomes Study SF-36 and related measures (McHorney, Ware Jr, & Raczek, 1993) , the EQ-5D and its numerous adaptations (Herdman et al., 2011) , and the MANSA (Priebe, Huxley, Knight, & Evans, 1999) .
Development of scales such as these often involves a conceptualisation of QoL (Aubeeluck, Buchanan, & Stupple, 2012; Caputo, 2014; Pandian et al., 2014) , in which participants are commonly asked to verbalise what QoL means to them in interviews or focus groups. These language-based approaches, both for the measurement and conceptualisation of QoL, have been instrumental in the improvement of our understanding of QoL and how to assess it. They are especially effective in research which targets participants who function at a sufficient cognitive level and who have the ability to express themselves verbally.
People with severe mental health problems may experience a marginalised position in society. Examples of this marginalised position include fewer social support from family (Fazel, Geddes, & Kushel, 2014; Tyler & Schmitz, 2013) , an increased risk of suffering from a substance abuse disorder (Mercier & Picard, 2011; Swendsen et al., 2010; Van Straaten et al., 2014) , and being criminally victimised more frequently compared with the general population (Deck & Platt, 2015; Kamperman et al., 2014) . Furthermore, people with severe mental health problems often have fewer educational opportunities (Mercier & Picard, 2011; Schindler & Kientz, 2013; Van Straaten et al., 2014) and occupational success compared with the general population (Boardman, Grove, Perkins, & Shepherd, 2003; Heuchemer & Josephsson, 2006; Marshall & Lysaght, 2016) .
Several empirical studies support the notion that people with severe mental health problems have difficulties engaging in conventional QoL assessment. Evidence gathered by Reininghaus, McCabe, Burns, Croudace, and Priebe (2012) suggests that the validity of a QoL measure for psychiatric patients may be compromised due to psychopathology. A study by Ogden and Lo (2012) of a group of homeless people revealed a striking discrepancy between data obtained from Likert scales and data collected with free text questions. Hence, traditional language-based QoL assessment, which relies heavily on people's verbal and cognitive abilities, might be less appropriate for people with severe mental health problems. Visual communication could be a suitable alternative for those for whom the traditional approach does not fit. Using visual communication has a number of advantages over its verbal counterpart. Examples are its accessibility, better computational efficiency (Winn, 1991) , and little to no requirement of analytical decomposition (Unnava & Burnkrant, 1991) . Various forms of visual communication have been successfully applied in healthcare and related fields, mainly with people for whom conventional, language-based methods of communication are inappropriate. Haque and Rosas (2010) , for example, investigated neighbourhood factors that affect health and well-being using visual stimuli. A group of Canadian immigrants with various cultural and linguistic backgrounds shared their perceptions through photographs. The researchers conclude that their visual approach enabled participants from diverse backgrounds to actively contribute to the research and provided the researchers with an opportunity to tap into participant understanding of complex phenomena, regardless of the linguistic diversity of the sample (Haque & Rosas, 2010) . Other examples include the use of visual communication to enhance the health literacy of people with limited reading proficiency (Houts, Doak, Doak, & Loscalzo, 2006; Kreps & Sparks, 2008) , the use of pictures in a functional communication system for children with autism (Bondy & Frost, 2011; Howlin, Magiati, & Charman, 2009) , and Photovoice, a form of participatory action research in which participants use photography to express their point of view (Cabassa, Nicasio, & Whitley, 2013; Mizock, Russinova, & Shani, 2014; Seitz & Strack, 2016) . These examples strongly indicate that a visual approach to the conceptualisation and assessment of QoL may be beneficial for people with severe mental health problems.
To enable an alternative, visual approach for the assessment of QoL, the current study aimed to develop a visual representation of QoL utilising a comprehensive method based on visual stimuli. Moreover, the validity of the visual representation of QoL was examined by comparing the results with previous-verbally oriented-QoL research.
| METHOD

| Participants
The current study targeted people with severe mental health problems for whom conventional approaches to QoL measurement are likely to be suboptimal. Specifically, three populations were of interest: (a) people with psychiatric problems, (b) people treated in forensic psychiatry, and (c) people who are homeless. In addition to patients' own perspectives on QoL, the perspectives of family members and care professionals were also explored. These nonpatient groups were included because they possess valuable and unique insights regarding the QoL of people with severe mental health problems, as past studies have revealed (Lehman, 1996; Van Nieuwenhuizen, Schene, Koeter, & Huxley, 2001) . A new group of participants was recruited for every step of the concept mapping. In total, a group of 82 participants contributed to this study.
Participants were recruited within six societal institutions that collaborated in a consortium to facilitate this research project, including a mental health institution, a hospital for forensic psychiatry, a multimodal day treatment centre for multi-problem young adults, a day centre for people who are homeless, and two research institutions that concentrate on lifestyle, homelessness, and addiction.
| Procedure
All of the participants were recruited with the help of the six societal All procedures performed in this study involving human participants were in accordance with the ethical standards of the institutional and/or national research committee and with the 1964 Helsinki Declaration and its later amendments or comparable ethical standards.
| Concept mapping
To construct a visual representation of QoL for people with severe mental health problems, a visual modification of the concept mapping method was used. Concept mapping is a structured mixed-methods framework for the conceptualisation of complex multidimensional concepts (Trochim, 1989; Trochim & Kane, 2005) , based exclusively on participants' input. It has been used in fields such as mental health (Windsor & Murugan, 2012) and patient-reported outcomes (Hammarlund, Nilsson, & Hagell, 2012) . In concept mapping, a number of statements or interpretations of the target concept are elicited and structured. The results are processed using several multivariate statistical techniques, resulting in a final concept map that depicts all of the statements and the suggested relationships between them. Interpretation of the concept map clarifies the ideas underlying the concept and may form the basis for a theory (Boltz, Capezuti, & Shabbat, 2010) , or development of a measure (Armstrong & Steffen, 2009 ), or an intervention (Snider, Kirst, Abubakar, Ahmad, & Nathens, 2010) .
To suit the aim of the current study, a visual modification of the method described by Trochim (1989) Step 1. Gathering statements The concept mapping framework was modified substantially in this first step. Instead of verbal statements, visual statements in the form of drawings, pictures, and photographs were collected. These visual statements were gathered using a website specifically developed for this study.
Participants, who agreed to contribute to the study (N = 50; 22 patients, 22 care professionals, and six family members), provided their email address and then received a link to the website. The project's website consisted of three pages. The first page provided participants with a detailed description of both the goal of the study and what was required of them. The second page contained a number of basic demographic questions and required participants to provide their informed consent.
The third page comprised further instructions and an online environment that allowed participants to produce visual statements by making a drawing, uploading a picture, or searching for a picture via Google Images at https://images.google.com/. Participants were requested to indicate what, according to them, was important for the QoL of people with severe mental health problems by providing three visual statements. Once this was done, participants were asked to leave the website. As the procedure outlined above required considerable computer skills, most of the participating patients received in-person assistance from one of the researchers.
Step 2. Structuring statements
The visual statements gathered in Step 1 were printed on paper cards. A new group of participants (N = 17; nine patients and eight care professionals) was recruited and asked to cluster the entire set of cards, based on the life domain they felt was depicted. Structuring of the statements was done in three separate focus groups in which participants clustered the statements individually. Participants were free in the amount of clusters of cards they assembled and were required to assign every statement to a cluster.
Step 3. Statistical analysis Binary Symmetric Similarity Matrices (BSSM) were computed for the individual cluster arrangements made by participants in Step 2.
These matrices contain a number of rows and columns equal to the number of previously collected and structured statements. Every cell of a BSSM indicates whether a pair of statements (corresponding to the row and column numbers) was placed in the same cluster. Through matrix addition, an aggregated BSSM was computed. Every cell of the aggregated BSSM indicates the supposed similarity of pairs of pictures. After processing the BSSM, it was decomposed using principal component analysis (PCA). All of the 160 statements were plotted in a two-dimensional space, using the first two dimensions of the PCA solution as x-and y-coordinates. Rosas and Kane (2012) assert that the quality of a concept map can be assessed by evaluating the congruence between participants' contributions (the aggregated BSSM) and the final representation (the concept map). To this end, R-squared was calculated for the PCA model. Hierarchical cluster analysis (using the average linkage method) was used to group the statements into a number of clusters.
Step 4. Interpretation of the concept map To determine the optimal number of clusters, the authors compared several concept maps with different numbers of clusters. The average number of clusters constructed by participants in Step 2 (M) was used as a criterion to decide which concept maps were to be compared. Specifically, concept maps with (M ± 2.5) clusters were examined and compared by the authors. A deviation of 2.5 allows some variety in the concept maps to be compared, whilst not deviating too far away from the average.
A new group of participants (N = 15 patients) was recruited to help interpret the final concept map. Every cluster was separately printed on a paper sheet and presented to participants individually.
Participants were requested to provide three interpretations for every cluster. These interpretations, along with the individual concept maps previously constructed, were used by the authors to interpret the final concept map.
| Validation procedure
To examine its validity, the clusters and statements of the visual concept map were compared with the themes and subthemes of QoL identified by Connell and colleagues (Connell, Brazier, O'Cathain, Lloyd-Jones, & Paisley, 2012; Connell, O'Cathain, & Brazier, 2014) .
In a review of 13 qualitative studies pertaining to the meaning of QoL for people with severe psychiatric problems, Connell et al.
(2012) identified six major themes of QoL, each consisting of four to nine subthemes. The review was supplemented by a qualitative empirical investigation, which revealed a seventh theme and several additional subthemes (Connell et al., 2014) . This combined approach of a comprehensive literature review, supplemented by an empirical study, lends authority to the results by Connell et al. (2012 Connell et al. ( , 2014 and ensures that their work is a credible standard for comparison.
| Software
The BSSM matrices were constructed using Microsoft Excel, version 2010. All of the statistical analyses were carried out using R statistics, version 3.2.5 (R Development Core Team, 2016).
| RESULTS
| Participants
Eighty-two participants contributed to this study. Table 1 displays how many patients, family members, and care professionals contributed to the different steps of the study, and Table 2 shows their demographic characteristics. Fifty participants cooperated by providing visual statements: 22 patients, 22 care professionals, and six family members. A little over half were male (58%); their mean age was 39.8 (SD = 12.5). Another group of 17 participants structured the statements, including nine patients and eight care professionals. Less than half (47%) were male; their mean age was 38.2 (SD = 10). A final group of 15 participants, all of them patients, contributed by interpreting the concept map. Eighty-seven percent of them were male; their mean age was 41.8 (SD = 17.6)
| Concept mapping
One hundred sixty-seven visual statements were collected in the first step. Seven of these were duplicates, leading to 160 unique statements. Participants provided 3.2 pictures on average (range = 1-11).
The 160 statements can be found in the Supporting Information.
The 17 participants who structured the statements in Step 2 created an average of 9.5 clusters (range = 3-20) . An example of such a cluster can be found in Figure 1 . Every individual cluster arrangement was translated to a BSSM.
The first two PCA components of the decomposed aggregated BSSM were used to plot the statements in a two-dimensional space, resulting in a visual concept map that is displayed in Figure 2 . Additionally, the Supporting Information includes a version of the visual concept map in high resolution.
R-squared revealed that the first two PCA components explained 84.3% of the variance of the aggregated BSSM. Hierarchical cluster analysis was used to compute six concept maps, containing seven to 12 clusters (average number of clusters per participant ±2.5). Based on the results of the hierarchical cluster analysis and input of participants in Step 2, an eight-cluster solution was determined to be the most fitting. The 15 participants, who interpreted the concept map in the fourth step, provided one to three interpretations for each of the eight clusters. In total, they provided an average of 36 interpretations per cluster (SD = 6.0, range = 23-43).
For every cluster, the three most frequently mentioned interpretations are displayed in Table 3 . The final interpretations of the eight clusters was based on input from the participants and are displayed in Table 3 . Table 4 ). Table 4 ). (13) Music (10) Diet (5) Lifestyle 7 Money (8) Work (8) Finances (5) Finances 8 Health (14) Living (9) Housing (2) Health and Living
FIGURE 2
The final concept map, including interpretations for the eight clusters and two dimensions. The horizontal axis ranges from "Individual" to "Society," whereas the vertical axis ranges from "Inner well-being" to "External circumstances." Fourteen visual statements were replaced with black squares for reasons related to copyrights. A more detailed view of the visual statements can be found in the Supporting Information 
| Validation of the visual clusters
In Table 5 Leisure (5) 1 (20) 4 (80) 0 (0) Lifestyle (30) 14 (47) 14 (47) 2 (7) Finances (21) 11 (52) 8 (38) 2 (10) Health and Living (11) 9 (75) 2 (17) 1 (8) Total (160) 64 (38) 81 (49) 22 (13) a Due to duplicate statements, the number of unique statements per cluster and the total number of statements contributed is not always equal. Broekaert, & Vanderplasschen, 2013; Dijkers, 2003; Ratcliffe et al., 2017) , as different individuals supplied a tremendous variety of statements in response to the same question. Second, the present results underline the multidimensionality of QoL, (Revicki, Kleinman, & Cella, 2014; Van Nieuwenhuizen, 2006) , as several distinct clusters were identified in the concept map. Third, the amount and nature of clusters identified in the concept map are comparable to the number of QoL domains that have been reported in the literature (Connell et al., 2014; Prigent, Simon, Durand-Zaleski, Leboyer, & Chevreul, 2014; Van Nieuwenhuizen et al., 2001) . (Connell et al., 2012; Prigent et al., 2014; Van Nieuwenhuizen et al., 2001 ).
| Strengths and limitations
The visual approach to the conceptualisation of QoL in this study provided an opportunity for participants who may have otherwise experienced linguistic barriers to contribute by sharing their insights and can therefore be seen as a strength. Still, it is insurmountable that engaging in a research study does appeal to the verbal and cognitive capacity of participants. Participants gave their informed consent, were informed about the goal of the study, and were explained what was expected of them. Conscious of these potential barriers, the researchers facilitated participants as much as possible. This was done by providing in-person assistance to patients contributing to Step 1 and by making sure to explain the goal of the study and the role of participants in accessible terms.
Some limitations should be considered when examining results of the current research. First, the sample was collected using a combination of convenience sampling and stratified sampling. Initially, convenience sampling was adopted. Later, the sampling strategy was adjusted to stratified sampling to assure a reasonably representative sample. Additionally, the number of participants who structured the visual statements in Step 2 (17) was smaller than the average number of 24.6 reported by Rosas and Kane (2012) . The diversity in the gath- 
| CONCLUSION
The inclusive method used in this study led to the development of a visual representation of QoL that corresponds well to results identified in earlier language-based research. The results not only confirm the legitimacy of existing conceptualisations of QoL but also provide a valuable framework for the development of an innovative, alternative, visual approach to QoL assessment for people with severe mental health problems that is based upon the input of relevant participants.
